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Summary 
    The Chinese Academic Professional Title System is a system that ranks the researchers in Chinese 
universities by academic titles. Although it is often implied by the Ministry of Education that by 
adopting the Professional Title System, there is a positive linear relationship between the number of 
advanced titleholders participating in R&D in a university and the overall output of R&D in that 
university because 1) the higher the title the better the individual research ability, and they are believed 
to have high statistical significance to the output of research when participating in R&D, 2) advanced 
titleholder can gain access to national science funding and the right to mentor Ph.D. students, 3) the 
competitive and rewarding promotion process would encourage entry to mid-ranked titleholders 
participating in R&D also have statistical significance to the output of the R&D at a less significant 
level. By analyzing the statistical data related to university R&D activities from 2015 to 2017 of 111 
public research university in China, I have found out that unlike the usually expected presence of a 
positive linear relationship, there is a presence of a U-shaped quadratic relationship between the 
number of ranked researchers and the overall output of research at universities on the national level 
for most of the universities within the sample. But this estimation model has its limitations when the 
sample is divided into groups by economic region and by the variety of research fields, this relationship 
is predominant among comprehensive universities, suggesting the Chinese Academic Professional 
  
Title System as an evaluation system best works for comprehensive universities, but not universities 
with specializes in fewer fields of research. The effect of the Title System on wealthy regions is also 
lost, according to this research, suggesting to cope with the situation that in the near future when all 
regions in China catches up with the then wealthy regions in both economic metrics and openness to 
international communications, the Title System must overhaul to meet the new needs of universities 
in regard to academic evaluation and R&D.
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CHAPTER 1. INTRODUCTION 
The Chinese society is very hierarchical, so does the small society in universities. One’s social 
status, authority, access to resources and welfare are tied to his/her ZHI CHENG (“Professional Title” 
in Chinese) within the Chinese Academic Professional Title System (hereinafter called the “Title 
System”).  
     When a fresh graduate starts his/her career in a university as either a teaching staff, a 
researcher or a lab assistant, he/she is usually automatically enrolled in the tenure track of the Title 
System. It is not only a tool to distinguish the best from the good, but also a ladder for the able and 
willing to constantly climb. Due to the requirement for quality publications at each stage of a 
promotion, it is believed that this system motivated young scholars to excel throughout their long-term 
endeavor to become the top (Xiong & Cheng, 1997), which means they're supposed to contribute more 
to the outcome of the research. Although age and experience do affect the productivity of the scholars, 
it is believed that scholars with higher titles within the system would be more statistically significant 
to the outcome of the research, across all ranks, the difference would only be the degree of influence. 
The current system has been running for nearly 2 decades since the last amendment of the 
system in 2000 (Ministry of Education, 2000), due to its merit or not, the results are astounding. In 
fact, in 2016, for the first time, China surpassed the U.S in Science and Engineering articles, according 
to data from Scopus (Tollefson, 2018). Some praises the Title System for playing a vital part in 
boosting the academic outcome of China’s universities. However, the long running system has been 
called for deep reform in 2017 by the Chinese Ministry of Education, reminding people the Title 
System has long been criticized by both employees at universities and those outside of the academic 
employment circle. There are obvious flaws in the current system, such as 1) the outcome of academic 
evaluation by the university’s professional review board is heavily influenced by the academic quality 
of the peers and very subjective 2)human interference plays a key part in decision making throughout 
the process of the title advancement (Song, Li, & He, 2010). But more importantly, is the mindset 
revealed from the way Ministry of Education compiled the statistic reports and analysis in the past, 
which heavily implies the significance of employing a cohort of more researchers who have obtained 
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higher ranks within the Title System to the increase of research output, measure by paper publications. 
So, this research aims to examine this implied significance by analyzing the statistical reports on R&D 
activities in Chinese universities to identify whether the above argument is true. 
 
Section 1. THE TITLE SYSTEM 
 The Title System has a long history dating back to 1862 when the government of the Qing 
Dynasty felt the pressure from western colonization of China. They have decided to adopt the western 
higher education system and had built the very first Chinese universities. At that time, the professional 
title and the employment title have not yet been separated into two tracks, scholar who is competent 
in academic knowledge and had good moral was employed as the researcher and teachers in 
universities. The positions offered at that time were “Grand Instructor”, “Deputy Grand Instructor”, 
“Instructor” and “Deputy Instructor”. In 1912, just one year after the Nationalist Revolution, the 
Nationalist government issued a new “University Order” to establish two positions for university 
employees, Professor and Assistant Professor. In 1917, Associated Professor was added as a position 
between the existing two positions. In 1924, the Assistant Professor position was removed. In 1927, 
education administrators had announced the first complete position series for university faculties in 
modern China, which consisted of 4 ranks, from highest to the lowest, Professor, Associate Professor, 
Lecturer, Assistant. Those 4 ranks are used until present day (Meng, 2018).(see Table 1) 
Table 1: Evolution of the Title System (1862-present) 
                 Ranks 
Years 
 
1 
 
2 
 
3 
 
4 
1862 – 1910 Deputy Instructor Instructor Deputy Grand 
Instructor 
Grand Instructor 
1912 – 1917 N/A Assistant 
Professor 
Professor 
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1917-1924 N/A Assistant 
Professor 
Associate 
Professor 
Professor 
1927- present Assistant Lecturer Associate 
Professor 
Professor 
 
     In modern days, The Title System is a system which sets out the criteria for researchers who 
want to advance his/her ranks. When one joins a university as an employee in the teaching/researching 
area, he/she is required to obtain a teacher’s permit for higher education institutions, and by doing that 
he/she is automatically enrolled in the Title System progression sequence, often entitled with the 
lowest rank title immediately. To advance one’s title within the Title System, the procedure normally 
would undergo the following process (Jiangsu University, 2010) (see Figure 1). While the 
implementation details of this process may vary from university to university, all the practices are 
subjected to the guidelines issued by the Ministry of Education.  
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Figure 1: The typical process for title advancement under the Title System 
 
First of all, the person who wishes to advance his title under the Title System applies for the 
eligibility of candidacy. Before he/she can become a candidate, he/she must pass the initial selection 
process carried out by the department he/she currently works in, also, because of the scarcity of the 
candidacy, a democratic vote is needed to decide whether he/she can proceed with the application. 
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Recommendations from influential figures, such as well-known researchers and dean of the 
department, also play a vital part in this initial selection process. 
     After passing the initial selection process, one can officially apply for candidacy by 
submitting documents needed (often includes a CV, certificates, and publications required for 
advancement) to relevant administration offices for review. During this review period, one may be 
asked to submit additional documents or revise its documents. When the review process is done, the 
candidate will be put on a list and the list will be announced to the public for a certain period of time, 
during which questions can be raised by anyone who finds the candidate inappropriate. This is called 
the “publicity period”. 
     After the publicity period, often there is a qualification review team made of faculty from the 
same university. They will check with relevant departments which set up quotas for the would-be 
promoted people through the Title System. Whether the candidate is competent for the limited 
positions (for instance, an instructor who wants to advance into associate professor), he/she will be 
informed accordingly. 
     A professional review board from your university will review the results above from the 
qualification review team and set up positions accordingly. An advanced board held by senior 
members of that board will again review all the successful candidates who have made to this stage and 
compile a set of materials and submit it to the Provincial Ministry of Education. The final approval 
decisions will be made by the Provincial Ministry of Education. Usually, a fresh Ph.D. graduate from 
a Chinese university entering the Title System would take him/her 15 – 20 years to advance his/her 
title to Professor, with an average of 5 years for each advancement. 
Section 2.  LITERATURE REVIEW 
The relationship between the title system and academic position. It needs to be clarified before 
further discussion that the grant of the academic position of “Professor” or “Associate Professor” in 
the Title System does not mean the grant of the same position as a professor or an associate professor 
in the university. Often, more people are entitled an “Associate Professor” in the Title System, but not 
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necessarily appointed as an actual associate professor. The main reason behind this disparity is the 
scarcity of jobs.  
The relationship between individual research ability and his/her advancement through the title 
system. The four-year universities in China are classified into two classes – first-tier and second-tier. 
For those who enter the first-tier university to start their career as a researcher, the requirement is 
usually a Ph.D. degree. As for those who enter a second-tier university, a master’s degree is acceptable 
in some cases. Overall, because many of them would automatically enroll in the Title System, the 
minimum degree requirement for the person who enrolled in the Title System is a master’s degree. By 
examining the earlier career of Ph.D. biochemists employed in the graduate departments in the U.S., 
an American researcher has discovered that there is a correlation between the researcher’s productivity 
and his/her academic position. The effect is small at the point of employment but will grow stronger 
through time. This departmental effect also has a much stronger effect on the quality rather than the 
quantity of the researchers’ subsequent work (Long, 1978). As for the situation in Chinese universities, 
by analyzing the survey of 3612 researchers in 70 universities across 13 provinces in China, a Chinese 
researcher has concluded that the academic degree of researchers is statistically significant to the 
number of papers he/she publishes, while researchers with a Ph.D. degree have an average of 2 more 
papers published than the researchers with a master’s degree. As for the effects of the titles, although 
on average, the ranking of the average publication of papers is in line with the ranking of the titles – 
advanced titleholders have published more papers than entry to mid-rank titleholders, the Professor 
titleholders are not statistically significant in a regression analysis done in that research. The top 3 
significant independent variables in the regression are Ph.D. degree (p<0.001), the title of Associate 
Professor (p<0.1), and career length (Gu, 2011). The results of prior research and observations 
supports the argument that people enrolled in the Title System already have a strong research 
capability, and this capability increases with the advancement in the Title System. 
Acquisition of advanced title expands the research opportunities for researchers. By acquiring 
the advanced title in the Title System, a researcher will be eligible to be promoted to an associate 
professor or a professor. He/she will also be eligible to apply for research projects and special funding. 
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For example, to be eligible to apply for research projects and funding at the National Nature Science 
Foundation of China (NSFC), one need to acquire the advanced title or to have a Ph.D. degree. In a 
research by two Chinese researchers, by analyzing the academic performance of 136 faculty in social 
studies fields in a university from 1998 to 2001, the authors have found that researchers with the title 
of Professor has an average of 5 research projects, which is almost twice of the number of research 
projects an Associate Professor has on average (2.4). The entry to mid-rank titleholders, lecturers and 
below, have only an average of 0.7 research projects per person. Their research also concluded that in 
their sample, Ph.D. degree holder published an average of 9.8 papers per year, while the master’s 
degree holders published an average of 4.3 papers per year (Chen & Li, 2003). This is also observed 
in Gu (2011)’s research. If a researcher can secure research grant from NSFC, the quality of his/her 
publication using this grant is expected to be very high, according to one research, in China, 70.34% 
of SCI papers are supported by some research funding, among which 89.57% are supported by NSFC 
(Wang et al, 2012). 
 Advanced researchers will also be authorized to tutor Ph.D. or Master candidates, expanding 
the source of academic papers, which will likely to boost the output of research. The researchers who 
has applied and granted a high impact research project and funding will likely to attract more capable 
students, thus, the number and quality of the papers published will likely to improve. In Chen & Li 
(2003)’s research, they have observed that Professor titleholders published 10.5 papers per year, while 
Associate Professor titleholders and entry to mid-rank title (lecturer and assistant) holders combined 
published 4.3 and 1 paper(s) per year respectively. They too support that this difference is caused by 
the right to tutor Ph.D. or Master candidates helped boosting the research output in forms of paper 
publication. 
 There are direct and indirect relationships between the title and the academic output of the 
university when measured in the number of papers published. However, previous research looked at 
the individuals per single department. There has not yet been an analysis at the university level for 
universities in China. Long (1978) has also mentioned the results of prior researches by Cole & Cole 
(1973), Crane (1965), Hagstrom (1968), Hargens and Hagstrom (1967), Manis (1951) that there is a 
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moderate positive relationship between researchers’ productivity and departmental prestige (which 
also consists of the academic position of the researcher within the department), and that relationship 
remains true across different fields.  
 Besides granting researchers access to more research projects and the rights to mentor 
prominent Ph.D. and Master candidates, the Title System has another unique characteristic. It’s also 
tied to the incentives for researchers working for the universities, especially the monetary incentives 
such as salary and bonus. Li (2003) has performed regress analysis on the determinants of the salary 
of universities employees in China. In his research, he broke down the salary sources into three parts, 
state-issued wages, university-paid wages and position allowance. The researcher has found that 
among all three sources, the employee’s academic position and title are statistically significant to the 
salary (p<0.01) (Li, 2003). This may pose a problem, since researchers may only want to get promotion 
to receive more monetary and non-monetary benefits, rather than improve their academic performance 
and output. In some cases, the researchers would stop writing new papers after he/she acquired the 
advanced title (Zhao & Shu, 2007). There could also be cases that after the researcher has reached its 
career goal (limited by his/her academic potential), his/her academic productivity and output may fall 
rapidly, because of his/her loss of incentives and involvement in research related activities, such as 
research project coordination and mentor of Ph.D. and Master candidates.  
 From a pure management point of view, is it always good to encourage all ranks of researchers 
to fiercely engage in the promotion activities within the Title System, in hope of improve the academic 
output of the university?  This is how the Ministry of Education has been implying through the method 
they report the R&D activities annually, giving management of universities the signal of adopting this 
logic, but does it stand? This is the main research question of this thesis. 
Section 3.  RESEARCH QUESTIONS 
 The main research question of this thesis is to determine the effect of the Title System on the 
academic output of the universities both in quantity and quality, which is strongly implied by the 
authorities. 
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Prior researches as mentioned in Section 2. have established the relationship between 
academic titles with academic output (measured in paper publication) on individuals, but as the 
management of a university, how would the overall effects of academic titles holders, especially 
advanced academic titleholders have on the output of paper, on the university level? Here are some 
hypotheses to be examined. 
There is a positive linear relationship between the number of advanced titleholders 
participating in R&D activities and the output of R&D activities measured by the number of high-
quality papers published in the university (Hypothesis 1).  
By enrolling into the Title System, the titleholders across all ranks participating in R&D 
activities are statistically significant to the output of R&D activities measured by the number of high-
quality papers published in the university (Hypothesis 2).  
The difference between all ranks regarding their impact (measured by the coefficient) on the 
output of academic papers will be reflected upon the rank of researchers under the Title System, the 
higher one’s rank, the higher the coefficient (Hypothesis 3).  
Both Hypothesis 2 and Hypothesis 3 are based on the incentive aspect of the Title System. 
The monetary incentives from the Title System will motivate young researchers who have just started 
their career to be more productive in academic publishing. And because the high criteria for the papers 
required for a title advancement application, only high-quality papers would qualify them for a 
promotion, so in the case that lower ranked titleholders have incentives to make efforts to advance 
through the Title System, the number of the entry to mid-rank titleholders participating in R&D 
activities may also be be statistically significant to the output of R&D. 
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CHAPTER 2. RESEARCH METHODS 
 As discussed in section 1.3, the main hypothesis is that universities have higher number of 
advanced titleholders participating in R&D (“Associate Professor” and above) will have more high-
quality academic papers published. To analyze their relations, a dataset which contains at least the 
above dependent variable (number of high-quality academic papers) and independent variable 
(number of advanced titleholders participating in R&D).   
Section 1. DATASET 
The Ministry of Education of People’s Republic of China has been publishing the annual 
statistics report of “Compilation of Scientific and Technological Statistics of Higher Education 
Institutions” since 2002. The report contains a cross-sectional data including the composition of R&D 
participants of universities, the research funding and its sources, as well as the output of research in 
forms of papers, monograph, patents and the amount gained from technology transfer agreements in 
one year. Before the Title System has been undergoing a series of reforms responding to the call for 
reform from the General Office of the State Council of the People's Republic of China since 2017, the 
cutoff year of the sample analyzed is year 2017. 
 For the purpose of this research, a panel dataset consists of the cross-section data by 111 
public research universities from 2015 to 2017 has been extracted from the original report. Those 
universities are member universities of the so-called Project 211 and Project 985. Project 211 is a 
project of National Key Universities and colleges initiated in 1995 by the Ministry of Education of the 
People’s Republic of China, with the intent of raising the research standards of high-level universities 
and cultivating strategies for socio economic development (Wikipedia, 2019). Project 985 is a project 
that was first announced by Chinese People’s Congress General secretary and Chinese President Jiang 
Zemin at the 100th anniversary of Peking University on May 4th , 1998, to promote the development 
and reputation of the Chinese higher education system by founding world-class universities in the 21st 
century (Wikipedia, 2019). 
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The reason for the construction of such a panel dataset from those universities are the 
following, 
1) Project 211 and Project 985 universities are public research universities selected by the 
Ministry of Education in the 1990s, these universities are considered top universities and 
serves as the model of research universities in China. Incentive policies related to higher 
education institutes are often tailored to the needs of those universities and they are the 
first batch of universities to benefit from those policies. Therefore, they are 
representatives of the most policy affected high academic performance universities. In 
fact, among the 111 universities, 82 of them are in the top 100 ranking list of Chinese 
Universities made by QS in 2019 (Quacquarelli Symonds Limited, 2019). 
2) By using a panel dataset and the fixed effects model, we can measure the within-subject 
factors for each individual university, which is ideal for this research, where each 
university has very different sets of strong disciplines, the academic freedom, degree of 
government support, overall quality of faculties and students are not easy to control. But 
if we only measure the effects of changing variables within one university, we can gauge 
the average effect of those variables to the research output of the university. Also, a prior 
research has found that the ratio of total publication to researchers remained relatively 
stable to the increase of R&D expenditures to publications (Hale & Hamilton, 2016). The 
R&D expenditure related variables (total research grant and research grant from different 
sources, etc.) should not heavily interfere with the effects of researcher related variables 
(number of advanced titleholders etc.) in models containing variables from both groups. 
3) The Title System has been operating for two decades without major changes, we can 
expect it to have a relatively stable impact on research activities in universities. Because 
sudden changes in management (principals and board members) or policies are expected 
to have a lagged effect on the research activities, the impact of those changes on each 
university’s research activities within a 3-year period is considered to stay at barely 
minimum on average. 
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Thus, this panel dataset is more likely to capture the relationship between the variables in the 
hypothesis. 
 
Section 1.1 Variables 
Table 2: Variables from the dataset 
Variable Name Definition 
uniid The university’s unique identifier 
year The year the data was collected 
rnd # of R&D participants in universities, spending at least 10% of 
their work hours per year 
rndadvanced # of advanced titleholders participating in R&D (Associate 
Professor and Professor) 
rndjunior # of entry to mid-rank titleholders participating in R&D (Lecturer 
and Assistant)  
rndnotitle # of R&D participants without any titles 
totalgrant The total amount of grant received by the university, in millions 
CNY. 
govgrant Amount of grant from government received by the university, in 
millions CNY. 
companygrant Amount of grant from companies received by the university, in 
millions CNY. 
othergrant Amount of grant from sources other than government and 
companies received by the university, in millions CNY. 
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totalgrantused The total amount of grant used by the university, in millions 
CNY. 
papers # of papers published by the university. 
highqualitypapers # of papers published on foreign publications and nation-wide 
publications by the university. 
 
Section 1.2 Statistical analysis of the variables 
Table 3: Statistical summary of the variables 
 (1) (2) (3) (4) (5) 
VARIABLES N mean sd min max 
      
year 333 2,016 0.818 2,015 2,017 
rnd 333 1,447 1,534 15 9,432 
rndadvanced 333 1,026 888.5 9 4,410 
rndjunior 333 381.8 673.9 0 5,079 
rndnotitle 333 38.44 86.51 0 837 
totalgrant 333 844.1 931.2 13.79 5,168 
govgrant 333 533.6 634.9 5.197 3,302 
companygrant 333 234.5 308.6 0 1,697 
othergrant 333 32.55 57.43 0 653.1 
totalgrantused 333 690.9 734.7 6.200 3,772 
papers 333 3,787 3,511 26 20,701 
highqualitypapers 333 1,834 1,994 6 10,418 
uniid 333 56.51 32.52 1 111 
      
Note: N=number of observations, mean=average value, sd=standard deviation, min=minimum 
value, max=maximum value. 
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 The observations made on the universities are shown as above. Some interesting 
characteristics of those universities are noted and discussed as follows. First, about the size of the 
universities in the panel dataset, described by the number of R&D participants (rnd) (Figure 2). From 
2015 to 2017, the most apparent pattern of the distribution of the number of R&D participants is that 
the skewness is positive across all three years, this means the mean of R&D participants is always 
larger than the median of R&D participants, the tail of the distribution shape is always on the right 
side. The median of R&D participants for the three years (2015 to 2017) are 975,926 and 984 
respectively, suggesting that half of the 111 universities has a total of less than 1000 R&D participants. 
While 75% of the universities has less than 1694,1687 and 1726 in the value of R&D participants 
respectively, the behemoths among all 111 universities always enjoy having 7500 R&D participants 
each year. 
 
Figure 2: Distribution of the number of R&D participants (rnd) in universities, 2015-2017 
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Secondly, about the size of Advanced titleholders participating in R&D (Figure 3). The 
summary statistics of those people are around half of those of the total R&D participants, and the 
distribution pattern is very similar to that of the total R&D participants. For all three years from 2015 
-2017, 90% of the universities in the panel set has less than 2000 advanced titleholders participating 
in R&D, while the rest 10% have an average of 3000 advanced titleholders, about 1.5 times greater. 
The ratio of advanced titleholders participating R&D (rndadvanced) to the total of R&D participants 
(rnd) across all segments are close, which is in accordance with the fact that Project 211 and Project 
985 shares a similar criterion for researcher promotion within the framework of the Title System. It is 
worth noting the gaps in the distribution of advanced titleholders, visible gaps are at around 2000 and 
3500, this could be an implication for the fact that the top universities have naturally divided 
themselves into 3 ranks. To identify the outliers regarding the rndadvanced variable, the 90th percentile 
of 2500 is used as the cutoff value. 
 
 
Figure 3: Distribution of the number of advanced titleholders participating in R&D (rndadvanced), 
2015-2017 
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Thirdly, the relationship between academic papers published (papers) and high-quality 
academic papers published (highqualitypapers) is similar with the relationship between the rnd 
variable and the rndadvanced variable (See Figure 4 and 5). The statistical summary such as the mean 
and maximum value of the highqualitypapers variable is close to one half of those of the papers 
variable for all three years from 2015 – 2017, respectively, and both the papers variable and the 
highqualitypapers variable have a similar distribution shape. It’s worth noting that there are also 
appearances of gaps in the distribution of both papers (at around 12500 for all three years) and the 
highqualitypapers variable (at around 7500 for year 2015 and 2016, but in year 2017 there is another 
visible gap at around 10000 ). At first, the suspected explanation for the appearance of gaps is that this 
might be due to exceptional academic results from universities like Tsinghua University and Peking 
University. Both are considered the Top 2 in China, similar to the status of University of Tokyo has 
in Japan, which means resources and incentives are often heavily shifted towards those two 
universities. The university beyond the gap at 10000 in high-quality papers publications was Shanghai 
Jiaotong University, ranked number 5 in China. The kurtosis of the distributions, from 2015 – 2017, 
as for papers published, 7.467, 6.530 and 6.906 respectively; as for high quality papers published, 
5.213, 5.330 and 5.191 respectively. When the kurtosis of a distribution is greater than 3, we can 
conclude that the existence of many outliers, this is in accordance with the fierce competition between 
the top universities. 
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Figure 4: Distribution of papers published by university, 2015-2017 
 
 
Figure 5: Distribution of high-quality papers published by university, 2015-2017 
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 As for another important factor for academic output, research grants, they share similar 
distribution pattern as the personnel variables (Figure 6 through 9). From both the summary statistics 
and the distribution patterns of the research grants, in total and in three different sources, I found out 
that research grant from government accounted for an average of 65.1% of the total amount of research 
grant across all three years, ranging from 4.3% to 97.7%. The research grant from companies 
accounted for an average of 24.6% of the total amount of research grant across all three years, ranging 
from 0.0% to 71.2%. The research grant from other sources accounted for an average of only 6.2%, 
ranging from 0.0% to 95.7%. The outlier here is Tibet University, in 2015, it received 5.197M CNY 
as government grant, 0 CNY as company grant and 116.79M CNY from other sources, it is also the 
only case which a university received more research grant from other sources than from the 
government. On average, government grant accounts for most of the research grant a university 
obtained, companies are the second source for research grant but the amount they can provide are 
usually less than half of what the government can offer. The distributions are extremely skewed, 50% 
of the universities only receives around 1/7 of the research grant from the government that top 5% 
universities can obtain. 
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Figure 6: Distribution of total research grant 2015-2017 
 
 
Figure 7: Distribution of research grant from the government 2015-2017 
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Figure 8:Distribution of research grant from companies 2015-2017 
 
 
Figure 9: Distribution of research grant from other sources 2015-2017 
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 By analyzing the statistical summary and distribution of those variables, I concluded that the 
variables are positively skewed, and the outliers should be dealt with caution when analyzing. 
Exclusion of some outliers in certain models may be required. 
 
Section 1.3 Correlation 
The following can be observed from the correlation matrix of variables. The independent 
variables (variables other than the papers and highqualitypapers variables) are quite highly correlated. 
This suggests that multicollinearity may occur during the analysis. However, 
1) Both papers and highqualitypapers variables are highly correlated with the rndadvanced 
variable (0.886 and 0.865 respectively). Suggesting that a university which has more 
Advanced titleholders participating in R&D has papers greater in number and quality. 
2) Both totalgrant and govgrant variables are highly correlated with the rndadvanced 
variable (0.715 and 0.749 respectively). Suggesting that a university which has more 
Advanced titleholders participating in R&D can secure more research grants, especially 
government grants. 
3) The govgrant variable is also highly correlated with papers and highqualitypapers 
variables (0.810 and 0.821 respectively). Suggesting that government grants sponsored 
research has higher quality output, both in number and quality. 
 From the above observation, it seems that variables of research grants, for instance, the 
govgrant variable can be used as a mediator to construct a model used for regression analysis, if they 
satisfy the following, 
  highqualitypapers =   ß10 +ß11rndadvanced +ε1 (ß11 is significant) 
govgrant =   ß20 +ß21rndadvanced +ε2 (ß21 is significant) 
highqualitypapers =   ß30 +ß31rndadvanced +ß32govgrant+ε3 
  (ß32 is significant and |ß31| < |ß11|) 
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Table 4: Correlation of Variables 
  Variables   (1)   (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9)   (10)   (11) 
 (1) rnd 1.000 
 (2) rndadvanced 0.963 1.000 
 (3) rndjunior 0.933 0.806 1.000 
 (4) rndnotitle 0.574 0.537 0.471 1.000 
 (5) totalgrant 0.715 0.783 0.548 0.365 1.000 
 (6) govgrant 0.749 0.793 0.597 0.479 0.956 1.000 
 (7) companygrant 0.489 0.586 0.330 0.083 0.818 0.660 1.000 
 (8) othergrant 0.444 0.451 0.383 0.259 0.534 0.547 0.314 1.000 
 (9) totalgrantused 0.695 0.767 0.530 0.326 0.981 0.919 0.812 0.494 1.000 
 (10) papers 0.826 0.886 0.654 0.462 0.821 0.810 0.638 0.414 0.804 1.000 
 (11) highqualitypa~s 0.801 0.865 0.627 0.438 0.833 0.821 0.655 0.434 0.825 0.922 1.000 
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Section 2. RESEARCH STRATEGY 
 I have observed from the dataset that, every reputable research university in China has at least a 
dozen of researchers with advanced titles (the minimal number is 9 in this dataset), it is impossible to conduct 
scientific experiments to exam the possible effects of researchers with advanced titles done to research output 
(measured by number of paper publications).  
However, it is possible to analyze how the impact of researchers with advanced titles vary over time 
using this dataset. Thus, the fixed-effects analysis is suitable for this analysis. There are unobservable or 
unquantifiable characteristics for each university, such as administrative style, the leadership structure, the 
development policy and goals, the infrastructure, the campus culture of the universities. In a 3-year period 
it is safe to assume they are stable, in other words, time-invariant. By using the fixed-effects analysis, I can 
eliminate the influence of those time-invariant characteristics may have on either the independent variables 
or the dependent variable. 
 
 
Figure 10: Scatter plot of high quality papers and researchers with advanced titles 
 
 I have analyzed the scatter plot of the dependent variable highqualitypapers and independent 
variable rndadvanced, then I used both linear prediction and quadratic prediction on the plots. As depicted 
in Figure 10, the computer-generated plot lines show two possibility of the correlation between the dependent 
variable highqualitypapers and independent variable rndadvanced, either a positive linear relationship or an 
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inverse U-shaped relationship. Because of this possibility, a new hypothesis is proposed as follows, that 
there is a quadratic relationship between the number of advanced titleholders participating in R&D activities 
and the output of R&D activities measured by the number of high-quality papers published in the university 
(Hypothesis 4). 
   
Section 3. REGRESSION MODELS 
 First, I build the simplest linear regression model for number of researches with advanced titles and 
high-quality papers published, to test the Hypothesis 1. This model describes that there is a positive linear 
relationship between advanced titleholders and high-quality papers published. β11 is expected to be positive. 
  
highqualitypapers = β10+β11rndadvanced+ε1      (Model 1) 
  
Because our scatter plot prediction analysis showed that some data points also satisfy a quadratic 
relationship between researchers with advanced titles and high-quality papers published, meaning that there 
could be a point beyond which the relationship between advanced titleholders and high-quality paper publish 
will reverse. I will exam whether this is statistically significant. A new independent variable rndadvancedsq 
is created by square the value of rndadvanced.  
 
 highqualitypapers = β20+β21rndadvancedsq +β22rndadvanced +ε2   (Model 2) 
 The shape of the quadratic relationship is mainly determined by β21.In case β21 is statistically 
significant: if β21 > 0 then it’s a U-shape, if β21 < 0 then it’s an inverse U-shape, if β21 = 0 or then there is  no 
quadratic relationship.  
To minimize the omitted-variable bias and maximumly utilize the information in the dataset, and 
because previous research has found the significance of research funding to research outcome. However, it 
will be tested again using this dataset to see if the following equation is satisfied. 
 
 totalgrant = β0 + β1 rndadvanced + ε      (Equation 1) 
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If β1 in Equation 1 is significant, then I will add in research grants (totalgrant) as the additional 
independent variable to construct the following models. 
  
highqualitypapers = β30+β31rndadvanced+β32totalgrant+ε3    (Model 3a) 
 highqualitypapers = β30+β31rndadvancedsq +β32rndadvanced +β33totalgrant +ε3 
            (Model 3b) 
 To investigate the impact on research outcome of researchers within the Title System on other ranks, 
the two variables describing the number of entry to mid-rank titleholders and non-titleholders participating 
R&D, rndjunior and rndnotitle, are added in to construct the following models. The methods are similar to 
the above, first we have a simple regress model of 
  
highqualitypapers = β40+β41X+ ε4 , where X can be either rndjunior or rndnotitle. 
         (Model 4) 
  
The scatter plot of the dependent variable highqualitypapers and independent variable rndjunior 
show a linear prediction and a more apparent quadratic prediction of the data points. However, at zero point 
there is an overwhelming vertical distribution of data points, which strongly suggests the possibility that in 
many of the universities within the dataset, researchers with junior titles have no contribution to the number 
of high-quality papers published.  
  
If proven otherwise through the analysis, models similar to Model 2, Model 3a and Model 3b can 
be constructed accordingly. In this research, Model 1 and Model 2 will be the most important two models as 
the basis of analysis and discussion. 
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CHAPTER 3. ANALYSIS AND RESULTS 
Section 1. FIXED EFFECTS REGRESSION ANALYSIS 
 First of all, I tested whether rndadvanced fits the estimation relationship in Model 1(see Table 5, 
column 1), the coefficient of independent variable rndadvanced is 1.622(p<0.05), which is statistically 
significant. Thus, about 10.7% samples in the dataset fits Model 1, in which there is a positive linear 
relationship between variables rndadvanced and highqualitypapers. 
Next, I moved on to find whether the quadratic relationship between variables rndadvanced and 
highqualitypapers(see Table 5, column 2), the coefficient of independent variable rndadvanced is -
1.444(p<0.05) and the coefficient of independent variable rndadvancedsq is 0.000834(p<0.01), both are 
statistically significant. Thus, Model 2 can explain about 26.8% of the samples in the dataset, that there is a 
quadratic relationship between independent variable rndadvanced and dependent variable 
highqualitypapers. Because 0.000834>0, so it is a U-shape correlation, not the estimated inverse U-shaped 
correlation. Within the samples that fit this model, when the number of researchers with advanced titles are 
near 865, the output of research, measured in the number of high-quality papers, is at the lowest. This is a 
very interesting finding, which suggests that there might be a break point for the size or scale of the 
university, before reaching it, increasing the number of researchers with advanced titles actually reduces the 
output of high-quality research papers. Only when the size or scale of the university has passed a certain 
point, the increase in the number of researchers with advanced titles increases the research output. 
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Table 5: Fixed effects regression analysis of Model 1 and Model 2 
 (1) (2) 
VARIABLES High-quality 
Papers 
High-quality 
Papers 
   
rndadvanced 1.622** -1.444** 
 (0.791) (0.612) 
rndadvancedsq  0.000834*** 
  (0.000193) 
Constant 169.2 1,780*** 
 (812.1) (379.9) 
   
Observations 333 333 
R-squared 0.107 0.268 
Number of uniid 111 111 
University FE YES YES 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 
 As for the relationship between research grant a university can secure (totalgrant) and the number 
of researchers with advanced titles (rndadvanced), two models are used here to estimate the effect of 
rndadvanced on totalgrant. In model (1) (see Table 6, column 1), all personnel involved in R&D activities 
(rndadvanced, rndjunior and rndnotitle) are considered as independent variables for the totalgrant the 
university secured in that year. While in model (2) (see Table 6, column 2), only the variable rndadvanced 
is considered as such an independent variable. The results showed that in model (1) (see Table 6, column 1), 
the coefficient of independent variable rndadvanced is 0.451(p<0.05), while in model (2)(see Table 6, 
column 2), the coefficient of independent variable rndadvanced is 0.370(p<0.1). In both models that ONLY 
the variable rndadvanced is statistically significant to dependent variable totalgrant. A similar analysis the 
explore the possibility of a quadratic relationship between the two variables was conducted but there was no 
such a relationship existed between them (see Table 6, column 3). 
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Table 6: Fixed effects regression analysis of Equation 1 
 (1) (2) (3) 
VARIABLES Total Research 
Grant 
Total Research 
Grant 
Total Research 
Grant 
    
rndadvanced 0.451** 0.370* 0.269 
 (0.202) (0.194) (0.240) 
rndjunior -0.231   
 (0.208)   
rndnotitle -1.832   
 (1.334)   
rndadvancedsq   2.74e-05 
   (6.89e-05) 
Constant 540.0*** 464.6** 517.6*** 
 (176.3) (199.0) (185.0) 
    
Observations 333 333 333 
R-squared 0.128 0.036 0.037 
Number of uniid 111 111 111 
University FE YES YES YES 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 
 Because both variables rndadvanced and totalgrant satisfies the Equation 1, totalgrant can be seen 
as a mediation. And because of the quadratic relationship between rndadvanced and highqualitypapers, 
samples from the dataset were analyzed using Model 3b. The results showed that the coefficient of 
rndadvanced is -1.749 (p<0.05) , the coefficient of rndadvancedsq is 0.000803(p<0.01) and the coefficient 
of totalgrant is 1.135 (p<0.01), all three independent variables are statistically significant to 
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highqualitypapers. Model 3b can explain 45.8% of the samples in the dataset, which is better than the simple 
quadratic model --- Model 2.  
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 Table 7: Fixed effects analysis of Model 3b 
 (1) 
VARIABLES High-quality Papers 
  
rndadvanced -1.749** 
 (0.701) 
rndadvancedsq 0.000803*** 
 (0.000237) 
totalgrant 1.135*** 
 (0.371) 
Constant 1,193** 
 (465.7) 
  
Observations 333 
R-squared 0.458 
Number of University 111 
University FE YES 
  
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 
 Finally, to find the effect of researchers with entry to mid-rank titles (rndjunior) on total research 
grant(totalgrant). The below result showed that rndjunior is NOT statistically significant to variable 
totalgrant, so does those personnel participate R&D with no titles (rndnotitles).  
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Table 8: Fixed effects analysis of entry to mid-rank titleholders and total research grant 
 (1) (2) 
VARIABLES Total research grant Total research grant 
   
rndjunior -0.208  
 (0.222)  
rndnotitle  -1.469 
  (1.464) 
Constant 923.6*** 900.5*** 
 (84.58) (56.28) 
   
Observations 333 333 
R-squared 0.020 0.050 
Number of uniid 111 111 
University FE YES YES 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 
 Then, both variables rndjunior and rndnotitle are included in Model 3b’s equation to create Model 
5 in order to find whether those two variables are statistically significant to the research output (measured 
by both dependent variable papers and highqualitypapers) without using research grant variables as 
mediations. 
 
highqualitypapers = β50+β51rndadvanced +β52rndadvancedsq+ β53rndjunior +β54rndnotitle + 
β55totalgrant +ε5          (Model 5) 
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Table 9: Fixed effects analysis of Model 5 
 (1) (2) 
VARIABLES Papers 
 
High-quality Papers 
   
rndadvanced -1.373 -1.719*** 
 (1.032) (0.557) 
rndadvancedsq 0.00104*** 0.000852*** 
 (0.000364) (0.000191) 
rndjunior 0.672 0.323 
 (0.445) (0.312) 
rndnotitle -5.430** -3.023** 
 (2.137) (1.449) 
totalgrant 0.932** 1.042*** 
 (0.369) (0.242) 
Constant 2,445*** 1,144*** 
 (645.8) (341.0) 
   
Observations 333 333 
R-squared 0.387 0.497 
Number of University 111 111 
University FE YES YES 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
  
The sources which universities obtain research grants are divided into three: the government, 
companies, and other sources. While the total research grant (totalgrant) is statistically significant to both 
the quantity and quality of papers published by universities and the amount of total research grant is 
positively affected by the number of advanced titleholders participating R&D. Which type of research grant 
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is most effective? And is it affected by the number of advanced titleholders? I have discovered that the 
number of advanced titleholders only affects the grant a university can obtain from the government. All 
ranks of titleholders are not statistically significant to the acquisition of research grant from either companies 
or from other sources (Table 10). 
Table 10: Fixed effects analysis of research grant sources and R&D participants 
 (1) (2) (3) 
VARIABLES Government Company Others 
    
rndadvanced 0.427** 0.0437 0.00154 
 (0.196) (0.0562) (0.0281) 
rndjunior -0.130 0.00457 -0.0267 
 (0.213) (0.0415) (0.0260) 
rndnotitle -0.857 -0.146 -0.813*** 
 (1.050) (0.118) (0.223) 
Constant 177.6 193.5*** 72.40*** 
 (170.8) (63.39) (23.31) 
    
Observations 333 333 333 
R-squared 0.086 0.007 0.406 
Number of uniid 111 111 111 
University FE YES YES YES 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 
An improved Model 6 derived from Model 5 is shown as follows, in which the total research grant 
is replaced by grant from three sources, to analyze the significance of different types of grant. Also, the 
effective spending of grant is also taken into consideration (using totalgrantused as independent variable).  
 
highqualitypapers = β60+β61rndadvanced +β62rndadvancedsq+ β63rndjunior +β64rndnotitle 
+β65govgrant +β66companygrant + β67othergrant + β68totalgrantused +ε6    (Model 6) 
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Table 11: Fixed effects analysis of Model 6 
 (1) (2) 
VARIABLES Papers High-quality Papers 
   
rndadvanced -1.126 -1.614*** 
 (0.981) (0.579) 
rndadvancedsq 0.00101*** 0.000838*** 
 (0.000313) (0.000173) 
rndjunior 0.659 0.281 
 (0.404) (0.309) 
rndnotitle -2.114 -1.027 
 (2.161) (1.423) 
govgrant 0.260 0.595** 
 (0.435) (0.295) 
companygrant 0.156 0.446 
 (0.667) (0.578) 
othergrant 4.898*** 3.199*** 
 (1.822) (0.981) 
totalgrantused 0.634 0.583* 
 (0.456) (0.336) 
Constant 2,134*** 951.5*** 
 (650.0) (358.5) 
   
Observations 333 333 
R-squared 0.411 0.519 
Number of uniid 111 111 
University FE YES YES 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Results and discussion 
The main result of the analysis using Model 1 and Model 2 are shown in Table 5. In column (1), it 
described the existence of a statistically significant relationship (a positive linear relationship) between the 
number of advanced titleholders participating in R&D and the number of high-quality papers published. The 
coefficient for the number of advanced titleholders (rndadvanced) is 1.622 (p<0.01). In column (2), it 
described the existence of the statistically significant relationship (a U-shape quadratic relationship) between 
the number of advanced titleholders participating in R&D and the number of high-quality papers published. 
The coefficient for the number of advanced titleholders (rndadvanced) is -1.444 (p<0.05) and the coefficient 
for the square term of the number of advanced titleholders (rndadvancedsq) is 0.000834 (p<0.01). The two 
models can be represented in the form of simultaneous equations as below. 
highqualitypapers = 1.622rndadvanced + 169.2     (Equation 2) 
highqualitypapers = -1.444rndadvanced + 0.000834rndadvancedsq + 1780 (Equation 3) 
By solving the above simultaneous equations, one interesting interpretation is that when the number 
of advanced titleholders participating in R&D falls between the range of 635 to 3041, the effect of boosting 
research output by increasing the number of advanced titleholders estimated using Model 1 is always weaker 
than using Model 2.   
The result of an extended analysis by considering more variables using Model 6 is shown in Table 
11.The coefficient for the number of advanced titleholders (rndadvanced) is -1.614 (p<0.01) and the 
coefficient for the square term of the number of advanced titleholders (rndadvancedsq) is 0.000838 (p<0.01).  
This is consistent with the analysis done using Model 2 (Table 5, column 2), where only rndadvanced and 
rndadvancedsq are used as independent variables, but with a better fit (R-squared of 0.519) for the samples 
from the dataset. 
To interpret the significance of the research grant from the government (govgrant). This is mainly 
because of the advanced titleholders’ ability to secure more for more government lead research projects. As 
for research grant from other sources (othergrant), one way to explain its significance could be, universities 
with better academic outputs give out a signal of good research practices, which attracted grant providers 
other than the government and companies to provide support for the prominent researchers working at those 
universities. It may not be a causal relationship. However, more research is needed to further confirm this 
assumption. 
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Contrary to earlier prediction, entry and mid-rank titleholders are both statistically insignificant to 
the quantity and quality of papers published. The research grant used (totalgrantused) mostly affected the 
publication of high-quality papers. However, research grants from companies (companygrant), which is also 
the second largest source of research grant (totalgrant), provided no statistical significance for both the 
quantity and quality of papers published.  
Section 2. ADDITIONAL ANALYSIS 
Section 2.1 Additional analysis by economic region 
Model 6 has estimated the number of high-quality papers published by one university based on the 
number of advanced titleholders in that university on a national basis. However, this is a very generalized 
and optimistic model, not all regions in China are having the same degree of economic development and 
share the same level of economic growth. The more developed the region and the faster it grows, the better 
income for both the local governments and companies, which are the main sources of research grant. The 
infrastructure and supporting facilities (such as hospitals, day-care centers, K-12 schools) will be better 
developed, which is more attractive for competent researchers. If a researcher is asked to choose between 
offers from universities providing similar research environment and academic freedom but situated in 
different cities with a huge gap in economical metrics, chances are the researcher would select the offer in 
the better city.  
China has been divided into four economic regions based on their economical metrics and their 
stages of economic development (National Bureau of Statistics of China, 2011).  
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Table 12: Economic regions in China.  
Region Municipality and 
Provinces 
GDP per capita by 
region(2017) 
GDP Growth by region 
(2017) 
Eastern region Beijing, Tianjin, Hebei, 
Shanghai, Jiangsu, 
Zhejiang, Fujian, 
Shandong, Guangdong, 
Hainan 
USD 11530 11.4% 
Northeastern region Liaoning, Jilin, 
Heilongjiang 
USD 6900 9.0% 
Central region Shanxi, Anhui, Jiangxi, 
Henan, Hubei, Hunan 
USD 6640 10.4% 
West region Inner Mongolia, 
Guangxi, Chongqing 
Sichuan, Guizhou, 
Yunnan, Tibet, Shaanxi, 
Gansu, Qinghai, Ningxia, 
Xinjiang 
USD 6200 10.4% 
Source: (Xu, 2018) 
First, the Eastern region, the leading developing region. This group not only contains autonomous 
cities and provinces like the Capital of China, Beijing, and the economical crown jewel of mainland China, 
Shanghai, but also the economic powerhouses in southern China, namely Guangdong province (where 
Guangzhou and Shenzhen are situated). The province of Jiangsu, Zhejiang are also included in this group. 
The GDP per capita in this region  is 11,530 USD per year. The top 10 universities including Tsinghua 
University, Peking University, Zhejiang University and Shanghai Jiaotong University are in this region. In 
this region, one expectation is that research grant from the government and companies will be abundant, 
considering the very good economic status here. 
Second, the Northeastern region. Back in the days of planned economy from 1949 – 1978, before 
the open and reform and policy enabled Guangdong province and other provinces across the nation to 
actively participate in free market economy, the three provinces Liaoning, Jilin and Heilongjiang in the 
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northeastern were the home for most of China’s heavy industries including FAW (First automobile works 
group) . The highly educated workforce from all across region immigrated in to support for the operations 
of heavy industry in the earlier days, so did the development of infrastructure and supporting facilities. 
Although the region now has the lowest GDP growth compared to other 3 regions, those conditions 
developed in the past can still effectively support the operations of research universities in the region. 
Third, the Central region. The cities in this region are mostly second tier cities with a GDP per capita 
of 6690 USD, and because of the transfer of manufacturing plants from the eastern region, like Foxconn’s 
plant, this region has started to enjoy rapid economic growth at 10.4% annually. Because of this optimistic 
outlook for economic benefits here, the universities could provide more attractive offers to retain high 
performance researchers. 
Last, the Western region. Even though there are well developed mega cities in this region, namely 
Chongqing, Xi’an and Chengdu, all of which has above national average GDP growth, but because of the 
high population, unevenly developed regions and the inclusion of the ethnic minority inhabitant regions, it’s 
still under development and normally not a desirable place for researchers to consider to work long here. 
Especially, the universities in the ethnic minority regions are expected to have poorer research environment, 
in regard to the access of modernized equipment and materials.  
 
Results and discussion 
By analysis the degree of fit of Model 1 and Model 2 on the 4 regions (Table 13), I have found the 
following. 
1) Both the positive linear relationship and the U-shaped quadratic relationship between the 
number of advanced titleholders (rndadvanced) and the number of high-quality papers 
published (highqualitypapers) have disappeared in the wealthiest region among all 4 regions -
-- the Eastern region. While at least one of the relationships is present in the other 3 regions.  
In the Northeastern region, the observed significant relationship is consistent with the analysis 
results of Model 1 and Model 2 on all the universities.  
The significant U-shaped quadratic relationship is not observed among the universities in the 
Central region. As for the West region, although a quadratic relationship is observed, the 
significance of the rndadvanced variable is not observed. 
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2) As for the fit of both models, both Eastern and Central regions are not well estimated by those 
models. The R-squared value of the models applied to those two regions are all less than 0.1, 
while the R-squared value of the models applied to Northeastern and West regions are all greater 
than 0.4. 
3) By comparing the coefficient of the independent variable rndadvance in the positive linear 
relationship present in the Northeastern (Table 13, column 3), Central (Table 13, column 5) and 
West (Table 13, column 7) regions when estimated using Model 1, the Northeastern region has 
the highest among all three, at 4.528 (p<0.05), followed by the Central region at 0.416 (p<0.1) 
and the West region at 0.2495 (p<0.05). This is also consistent with the GDP per capita ranking 
of the three regions. 
Aggregating the results from the analysis of the same model with both nation-wide and regional 
samples, it seems that the effects of advanced titleholders participating in R&D on the publication of high-
quality papers, though when aggregated, has a U-shaped correlation. But this is perhaps the result of the 
aggregation of two positive significant coefficients on the squared term (rndadvancedsq) from the 
Northeastern region and the West region when the models by region are aggregated into the national model. 
One thing worth noting is that the negative coefficient on the rndadvanced term became significant when 
the models by region are aggregated in the national model, this may be the contribution of the coefficient of 
this independent variable being too low at -3.927 (p<0.05) in the Northeastern region. 
Considering the very small coefficient of rndadvancedsq, one could argue that the more advanced 
titleholders one university has means less publication of high-quality papers, this is due to the design flaw 
of advancing the ranks in the Title System, once the researcher has obtained the highest title his/her utilizing 
his maximum research potential, he/she would feel content with the increase in salary and bonus, as well as 
other benefits brought by the title, the incentive effect of the Title System will stop to work and the 
researcher’s productivity and research outcome may decrease. The regression results from the Northeastern 
region gave some hint to this speculation, because the extreme waste of research grant is present, an 
indication of decrease in research productivity.  
There are two possible explanations for the failure to estimate using both models for the Eastern 
region, 1) the region is very diverse in culture and other unquantifiable factors, before of its inclusion of 
municipals and provinces along the eastern seaboard of China from Beijing to Shenzhen 2) there are more 
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ways for researchers to get involved in research projects and gain access to research grants without the 
restrictions of the Title System in those wealthy, fast growing and more exposed to international environment 
regions. 
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Table 13: Fixed effects analysis of Model 6 by region 
 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES High-quality 
Papers 
Eastern 
High-quality 
Papers 
Eastern 
High-quality 
Papers 
Northeastern 
High-quality 
Papers 
Northeastern 
High-quality 
Papers 
Central 
High-quality 
Papers 
Central 
High-quality 
Papers 
West 
High-quality 
Papers 
West 
         
rndadvanced 0.570 0.186 4.528** -3.927** 0.416* -1.173 2.495** -0.175 
 (0.592) (1.403) (1.812) (1.564) (0.228) (0.808) (1.033) (0.772) 
rndadvancedsq  0.000143  0.00131***  0.000509  0.000769*** 
  (0.000598)  (0.000198)  (0.000293)  (0.000109) 
Constant 1,465** 1,591*** -3,353 3,085** 1,328*** 2,114*** -800.4 498.5 
 (642.1) (595.8) (2,101) (1,314) (233.5) (395.4) (867.8) (532.6) 
         
Observations 171 171 33 33 54 54 75 75 
R-squared 0.010 0.012 0.515 0.747 0.044 0.134 0.412 0.675 
Number of uniid 57 57 11 11 18 18 25 25 
University FE YES YES YES YES YES YES YES YES 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Section 2.2 Additional analysis by the classification of university  
 One drawback of the dataset is that for the papers published by each university, there is only one 
total number for the papers published, but rather a table of numbers indicating the research output in different 
fields from that university. A workaround based on this particular sample dataset is to analyze groups of 
universities by their classification. 
The Chinese universities are classified into the following groups by the Ministry of Education, based 
on the variety of subjects they offered at undergraduate and postgraduate level. The number of universities 
in each classification in this sample dataset are marked in the bracket at the end of each line. 
1) Comprehensive universities (49) 
The diverse university regarding subjects offered and fields of research. 
2) Science and technology universities (39) 
Universities concentrate on basic science and engineering teaching and research. 
3) Agricultural and forestry universities (8) 
Universities specialize in agricultural and forestry science.  
4) Art universities (2) 
Universities concentrates on literature, art and social studies. 
5) Law universities (1) 
Universities specializes in law and political science. 
6) Medical universities (3) 
Universities specialize in medical and medicinal teaching and research. 
7) Normal universities (9) 
Universities specializes in all levels of pedagogy teaching and research. 
Because the sample sizes under certain classifications are too small to run a regression analysis, 
three groups are created accordingly,  
1) Comprehensive 
2) Science (combination of science and technology, agricultural and forestry and medical 
universities) 
3) Arts (combination of art, law and normal universities) 
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Results and discussion 
Both Model 1 and Model 2 are used as the models for fixed effects regression analysis. 
Comprehensive universities fit both models. Both the positive linear relationship and the quadratic 
relationship between the number of advanced titleholders(rndadvanced) and the number of high-quality 
papers published (highqualitypaper) are present, with the quadratic relationship of Model 2 better estimates 
the samples in the Comprehensive group (R-squared is 0.359). As for both Science and Arts group, no linear 
or quadratic relationship is present. 
One explanation of this result is that the advanced titleholders affected the research activities in non-
comprehensive universities differently. Because of the less diverse fields of study and research in those 
universities, the researchers could spend a longer average time to make meaningful discoveries in their 
research. Also, there could be a concentration of research related resources towards the more senior and 
experienced members who holds an advanced title, so the change in the number of advanced researchers do 
not significantly change the effective distribution of resources among advanced titleholders, hence that 
change is not statistically significant to the research output of the university. 
The size of comprehensive universities is often large, judging from the number of total R&D 
participants, the average of which is 2017 vs 995 of the non-comprehensive universities, and the median of 
which is 1155 vs 909 of the non-comprehensive universities. It’s not saying that the concentration of research 
resources is not present in comprehensive universities, but the diversified fields of study and research in 
comprehensive universities provided more opportunities for cross-disciplinary researches, where the 
research resources both in manpower and monetary power are more effectively utilized. Also, cross-
disciplinary researches require participants to have high academic abilities to effectively communicate with 
their counterparts from another field of research. The indicative effect of the advanced title for individual 
researchers is in effect, this would lead to the result that most of the cross-disciplinary research projects will 
be led by advanced titleholders, so in the end the relationship between the highqualitypapers and 
rndadvanced is the mostly pronounced among comprehensive universities.
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Table 14:Fixed effects analysis of Model 1 and Model 2 by university classification 
 (1) (2) (3) (4) (5) (6) 
VARIABLES High-quality 
Papers 
Comprehensive 
High-quality 
Papers 
Science 
High-quality 
Papers 
Arts 
High-quality 
Papers 
Comprehensive 
High-quality 
Papers 
Science 
High-quality 
Papers 
Arts 
       
rndadvanced 2.575** 0.503 0.509 -2.171** -0.0330 1.708 
 (1.246) (0.316) (0.786) (0.996) (0.947) (1.659) 
rndadvancedsq    0.000957*** 0.000245 -0.00110 
    (0.000208) (0.000330) (0.00168) 
Constant -1,024 1,109*** 427.6 2,302** 1,347** 196.0 
 (1,667) (276.2) (306.3) (860.6) (537.7) (338.2) 
       
Observations 147 150 36 147 150 36 
R-squared 0.193 0.019 0.035 0.359 0.023 0.071 
Number of uniid 49 50 12 49 50 12 
University FE YES YES YES YES YES YES 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Conclusion 
Even though the additional methods used to analyze the universities by region and their 
classification are not thoroughly conducted and each sub sample group is even more biased and smaller than 
the original full sample. The insights from those two analyses suggests that the research boosting 
mechanisms shrouded by the Title Systems work best among comprehensive universities often large in size 
and diverse in fields of research. But because of the small sample size of the sub sample groups, future works 
should be done by collecting detailed data by region and by university classification, and the sample size 
should not be limited to Project 211 and Project 985 universities but expand to all the 4-year universities. 
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CHAPTER 4. CONCLUSION 
Section 1. RECAP OF THE RESULTS AND CONCLUSION 
 By the comprehensive analysis of the sample from the dataset in chapter 3, the hypotheses are 
examined and concluded as follows. 
Hypothesis 1 There is a positive linear relationship between the number of advanced titleholders 
participating in R&D activities and the output of R&D activities measured by the number of high-quality 
papers published in the university. This hypothesis is NOT rejected. 
Hypothesis 2 All ranks of titleholders participating R&D are significant to the output of academic 
papers. This hypothesis is rejected.  
Hypothesis 3 The difference between all ranks regarding their impact on the output of academic 
papers will be the coefficients of them, the higher your rank, the higher the impact. This hypothesis is 
rejected. 
Hypothesis 4 There is a quadratic relationship between the number of advanced titleholders 
participating in R&D activities and the output of R&D activities measured by the number of high-quality 
papers published in the university. This hypothesis is NOT rejected. 
On the national level regardless of the region and diversity of fields of research of universities, there 
is a significant trend that when the number of advanced titleholders has reached a certain threshold, the 
publication of high-quality papers increases with the number of advanced titleholders, but before reaching 
the threshold, the publication decreases with the increase of the number of advanced titleholders. In some 
occasions this trend can be estimated with a linear relationship interchangeably. Meaning that majority of 
the universities in China still heavily rely on the framework set by the Title System in regard to R&D 
activities. 
However, on the regional level, the difference between regions is more prominent because of the 
huge imbalance of regional economic development. It’s on this level that the universal guidelines and 
practices provided by the Title System across all regions start to show different results, and from these results 
I conclude the following, 
1) There is no one model that fits all estimations for the relationship between the number of 
advanced researchers and the output of research measured by the number of high-quality papers 
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published. The two relationships in Model 1 and Model 2  is more pronounced in 
comprehensive universities where fields of research are diversified than in specialized 
universities.  
2) Only advanced titleholders are significant to the publication of academic papers, both in 
quantity and quality. Although there are incentives for researchers to make efforts to raise their 
rank in the Title System, as well as the criteria for rank promotion is very strict, the expectation 
that the behaviors of lower-ranked researchers make efforts to advance within the Title System 
will make their participation in R&D also statistically significant to the publication of papers is 
not observed. 
3) While the total research grant(totalgrant) works as a mediator variable between the advanced 
titleholders participating in R&D (rndadvanced) and the number of high-quality papers 
published (highqualitypapers), only research grant from the government is significant to the 
quality of publication of papers, and it’s also the most dominate source of research grants for 
those universities. Although the grant from other sources (othergrant) is statistically significant, 
it may not directly cause the increase in the publication of high-quality papers, but rather caused 
by good academic performance of the advanced titleholders at universities as well as the 
reputation of the universities attracting more grant providers other than the government and 
companies. 
4) Universities in the wealthiest region of China is least reliant on the framework of the Title 
System regarding R&D activities, possibly thanks to its economic growth and more 
international exposure. As China keeps developing and other regions catching up with the 
Eastern region, the Title System should be changed to adapt to the changes and meet new 
requirements by the universities. 
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Section 2. FUTURE WORKS TO BE DONE 
 This research is not perfect, it only provided a rough overall estimate of the effect of the Title System 
on R&D output of universities. Several additional works can be done to cope with the design flaws and 
limitations of this research. 
 As for the data used for analysis, first of all, the lack of distinction between fields. The statistic of 
number of papers published does not provide the detailed information about the fields the papers’ topic  
belong to. Papers published in certain academic fields, for instance, computer science, may have a different 
regression result from the regression result from analyzing papers published in archeology fields. Maybe it 
is because of the fast growing internet industry which increased the demand of companies for more patents, 
so that the companies in the IT or ICT industry are likely to provide support to researchers in the relevant 
fields, providing them with research grants, positions and salaries at their companies based on the academic 
competence, reputation and the academic professional title he/she has. Because of the market leading 
position of the internet companies in China, more advantages and resources are for researchers to produce 
meaningful, high-quality results, so the relationship between academic professional title and the output of 
research may have statistical significance under this kind of circumstance. 
 Secondly, the criteria for selecting universities as the sample can be improved. Although Project 
211 and Project 985 universities have a very high social prestige and they receive tremendous support from 
the government of China, some of them, for instance, Shihezi University in Xinjiang province and Tibet 
University in Tibet province were included in Project 211 due to political reasons. There are also universities 
which are doing exceptionally well in their own special fields, such as the Southwest University of Political 
Science & Law, although it is neither a member of the two projects, it’s litigation law and economic law 
research are recognized by the state and are included in National Key Disciplines. 
 Third, the sample size and the bias of the sample. In future research, the sample size can be increased 
by expand the universities beyond Project 211 and Project 985 and include the data across more years. In 
regard to the bias of the current sample which made the distribution of variables positively skewed, one way 
to mitigate it would be randomly select a set number of universities from all Chinese universities, in hopes 
of getting a sample which has a distribution close to normal distribution. But this bias may not be eliminated 
even if randomized, because of the Pareto principle. 
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Last but not the least, the statistic information provided by the Ministry of Education may have its 
own limitation in building suitable models to investigate the effects between variables. More detailed 
metrics, such as breaking down advanced title holder information into “number of associate professors” and 
“number of professors”, research grant from company can also be break down into “research grant from 
state-owned companies” and “research grant from private companies”. The information regarding 
researchers, publications should be categorized by disciplines. Or better, a recommendation can be provided 
to the Ministry of Education, so that it can standardize a more detailed report formats and require the 
universities to report/publish it annually for reference, giving future researchers of similar topics a better 
dataset to analyze. Both the Ministry of Education and the management of universities (principals and board 
members) should discard the mindset that more the high-ranked researchers participating in R&D is always 
positive to the outcome of R&D. 
As for the model used to estimate the relationships under investigation, before start building a more 
fitting model, consult experts in statistics and economics for help, and selectively read more cutting-edge 
discoveries on the identifying strategy and quantitative analysis of problems related to the Title System 
research, then choose one or more models as the basis of research would be a good preparation. In that case, 
the models could be more robust and more generalized at interpreting the relationship between the dependent 
variable and independent variables. 
  
Section 3. INSIGHTS TO BUSINESS AND CAREER 
This research started with noticing the existence of a well-established professional title system of 
classifying researchers working in Chinese universities, and a set of yearly statistical data of the R&D 
activities collected from those universities published by the authorities who run the system. The emphasize 
Chinese authorities had on the presence of advanced titleholders in R&D activities, and the implication of a 
strong causal relationship between it and the research outputs caught my attention. I asked myself, is this 
true? Is improving academic output as simple as grow a crop? Can I prove or disprove it using statistical 
analysis tools learned from my seminar? Can this analysis provide a general method to analyze the effect of 
any other similar systems? These were the drives for me to write this thesis. 
 Although managing a university, especially the R&D part of it is not the same as managing R&D in 
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a company or other management issues, the takeaway here is that, if the input and output are quantifiable, 
building a model based on numbers can be helpful. It gives one a way to discover the mechanism of the 
operation of a management system or the implementation of a policy, and you could do some analysis to 
further evaluate the effect of those management practices. The mindset of modeling is complementary to 
intuition when one makes business decisions.  
 The techniques used in this research could be applied to scenarios in companies when the company 
uses an internal or external ranked qualification system to investigate relationships between certain 
factors(such as incentives) and the performance of individuals/groups. Two important aspects for the start of 
such an investigation are 1) ask the right question and 2) have the right set of data.  
For instance, when comparing the performance of subsidiaries of the same multinational company 
within the same country. The research questions you may ask in the beginning could be “Do the TOEIC 
certificate holders have an impact on the effectiveness of communication effectiveness, negotiation success 
and overall the increase of international sales in the international business unit?” or “Does a cohort of local 
managers consists of more master’s and doctor’s degree holders give an edge to performance metrics such 
as sales or production?” Then, how will you construct the dataset? What variables will you use to represent 
the “performance” and “factors”? New technologies allow us to quantify the once non-quantifiable data, for 
instance, using machine learning, cameras are trained to read the emotion or predict the movement of a 
human being, just from his/her stance and facial expressions. Wearables like smart watches and bands can 
seamlessly collect, store, transmit and analyze one’s heart rate, rhythm, skin temperature and other 
biometrical data, when examined with behavior and decision making, the biometrical data may reveal a 
different set on deciding factors for one’s performance at work, and collectively, a team, a subsidiary or a 
whole corporation’s overall performance. With the development and adoption of 5G technology and the 
satellite based broadband networks, data collected from mobile devices be transmitted from the remote areas 
to datacenters at lightning speed, so will the time between decisions be made even limited. Only by always 
have the data analysis mindset would help me to stand still in the tides of this technology transition period. 
As a MBA student, before joining the workforce again, this practice opportunity made me realize the 
difficulties of capturing the essence of any hidden relationship between two variables in real life via 
quantitative analysis, but like the quote from the famous British mountaineer, “Because it’s there”, there’s 
no reason for any future business leaders to run away from numbers and regression, etc. in the battlefield of 
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business. 
And those are the most beneficial insights to business and career I got from the writing of this thesis.  
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